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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a highly 
accurate timing signal by accelerating transition to a 
second level in a signal transition accelerating circuit, 
when a timing signal set to a first level by an active 
circuit is transited to a second level by a passive circuit. 
SOLUTION: A DLL circuit of a SDRAM is provided with 
a pseudo interface circuit section 3c as a timing signal 
generating circuit. Also, the pseudo interface circuit 
section 3c is provided with a signal transition 
accelerating circuit 12. When an internal clock signal CK 
is on an H level from an L level, the signal transition 
accelerating circuit 12 draws out electric charges 
charged to a capacitor C21 only during a predetermined 
fixed time. Therefore, a waveform of fall of a pseudo I/O 
interface signal dDQ of which a level of theoretical 
amplitude is set by resistors R21, R22 is made steep by 
drawing out electric charges of the capacitor 21, a highly 
accurate pseudo I/O interface signal dDQ can be 
generated. 
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[ ff #JB 1 ] ? o y ? fl^a^iS? n y ? ff-^f&g 
flfiE? 07? fi-f-frTIi&ffifig^— :£f<0fi? 1 K/Pfr £>f(!i 

■t&mmmmk. 

mil? a y ^flr^**n2 k;i^ss i i^wc^-r 

& k £ . MIB? -f 5 y^fi-^flfcfrtfMS 2 l^^fcRfc 
ItyfBStSIIIiS^TmrlB^ 5 >-^WtcoV^T^2 K 
-^MflWdlSSi: kZWWLki-Z,?-! i V? 

[ft *ii 2 ] tariff i izmm<v?>t s yym^^m 
mza \ \x . ffistg»ni»(5 Mosh?yy^ 
t . Huies»iiiss{±jast^f ijehs-c** t fc zkzn® 
k^-h 9 a s v?mm$&m&. 

[f*£«3j l^SP^n-y^fi-f-^^l^^ay^n-^o 

J't-SP^^cOJ'hSP^O-y^ft-^Wffiffi^JtSSt, '-eOJtlR 
SS*£S-?^Tf£*hSR? d -y 7ft^cotfcffi*lW»L*<Z> 
fitfB»J»$*i.fc*l-*? a -y ? fI-§-£ H«fSl*l3l57 d 7 ^ 
LT aj^j-fi J: 0 t Lfc D L L 0»-c* o T . 

m?fEl*Jg|5;7 d y 7 ff mMPM9 u -y 7 fi-^JUftlgll 

<r>— -Hnmi u'<>u-t)>t>fflj<?>t$2U'<Mzm&-$-&k 
•e«oi*igp^D.y^ft^-fcTigi!;L-ci<fie^-< s^/ 

t § . miE^w 5 >7m j %<r>i&mm2 voir* 
wmmmm&k zmiKz t zmtt-tb dllhi 

R. 

[If *JI4 ] :$M s y ^ff #^@R*^-ri> 
? a .y ? ft-f-* 1 4> IS 9 o >y 7 fl^f&SStlfl k g & 4 

fl»**epw? o 9m&t tram-?*, xoiz ttz 
dll tz^mmmmmx'h -> x . 

flfertgp^ a y 7 «*)Wf?b >y ? flP*0ltflS4R 
l^/l^^ffi;fr^3ii21^/HcS#t-£>i: 

*nnw>7T=>v7m^zxwhLxmm'?4 sy/ 



RulBl*lSP? a >y ^fi^-*^ 2 1 K/Wcjl 

migmmmzxmii? j s ^awkowc^ w< 

SB. 

z&ft&xoizLtzti^mmmz&^x, 
im&m&amzM lx j a xmm<r>y 4 wmi-* 

msme) m&jfoizm&?&-ttnw.wsmm 

(C, rtSPi? o -y ^ft^-^fifffiSr$iJfflI-r-l.7ts , 5COl«ifcco3l 
@H^* { lulBBir^*rfl] n x &wmmz ti . * n&M 

mm^tfzo-tteymvmmzifrLx *ti*tiw*§& 

2r^tS J: 0<,zLtz*I$mm®mzt5^X . 

miz-nnmmmmz , m&zwe»=&jmfmiz 
%-mmmTizKh ~> x &him-t&n.jrim®&zmi- 
tzz k &fttsib-ri>*j9am®H. 

[000 1] 

if&Mcomt&miiftm *swb«. 9 a $.y9m^% 

IZffit&tCOX'foZ. 
[0002] 

WDRAM (SDRAM) (±. ?hg]5^g*^CO^g|5^ 
07; fflT^fciat^i ">"C f> U x ntgrc?- 9<?yfth94 

9&ts9>( $>9m\W?kft%l>9uv9m^Z*E&L 
X^h. -eLT. SDRAMfli. -Z<?>&&Mfc£mt 

-rititbtz* ftB?v>y9m^<7>*kmtDLL®s& (x 

{±PLL0S#) CT?T5:i?*i4. 
[ 0 0 0 3 ] -eLT . D LL0Wi, IJUff #M=t<r> 
#tt»ciHj)LT, A*?fL3t^SP^n-y^fi#C|SI 

iz*<rs94 iy9WitHtl9A 5 y^SSyWf &P"9» 

[0 004] SDRAMTIi, AttJ^SSg^ 

(C, iSil'fbt-aSL.^S STL (Sub Series Termination 
Logic) -i V9—7*—*1i i &<1%f&%iXXUh, SS 

4. 

[ o o o 5 ] fto-c, K«ws*itesra«-r 
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?w ?m%cr>v y < m*. m 

DLL0BTI1 *HB^a v ^taiS**fc» 

[oo 0 6] mi us. T-?<o£j}?4 *>7ZMm 

■fhftUtU'v? m j 5*8u&f& DLL 0R*flttfc S 
DRAM(?)7'D77|5l!l^t, 02 1 (Cfcl/VC. SD 
RAM5 0I1 ^*'JEI»ro-y^5 1 SrWLT^ft. 
^t'JHB/Ov^S 1(4. ^t'jnyhn-?^ 

AlfrTft. -£LT. ^^UHfiST-p-y^ 5 l{i?(-gP3"7 
> b'ft ^(^oVT^'-^O^ji^. f-^i^ajL 

[00 07] k^T'. IH]S&7U"y75 1(4. u 

- Kf-^ Sr-f- 7 Sfcfo/N'y 7 r 5 2 CiitiTj-tft . f- 
7aJ7jAy7r5 2ti, ZW-VT-fZft&ltiJlffi 

T-7!iS7}yvy7? 5 2(4. DLLI»60KW*? 
a -y 7 ft-^CK$r A7J L . ~ C0|*]S57 a y 7fg-s§-CK(;:j&g 
LT^'JlUJ&rn.y? 5 1 a^S^fflSiuty-F-r 
-7RD (jWfI/D>f V^-7x-X<i#0Q) Sr&Oii^ 

con*. JM«MtfH t 5 3#>£>ttS7J$ft.ft 'J-b*r-7RD 
(4, i tftfMBtttfj JSStF 5 3k ^gPA^HS 5 4 tftfhSPA 
5 5 COratClSJt htltz S S T L (Sub Series Ter 
mination Logic) A >"7 — 7x— 7.5 6 fcTEMWB(Bj&* 

7x-7.fg-5f-DQk LTt±J7l£ftft. 
[00 081 02 2(4, f©SSTL^f>;-7x-X 

A*77r 5 2Coi,vcH0M-&. r-^JiiTJ/^y 7r 5 
2(4. 7VI/7v7°Jl<7)Pf--r*/bMOS N?^? 
( PMOSh^VyXy') QlkT^'^ffl^Nf-^* 
MOSh^^^ (NMOS YvyitX?) Q2£fiS 
iT^ft. PMOS h7>'> ;: ^.^Ql(30y-X(4S*[5* 
E«anvwH=«fttSJii. Z<r>Y\"\ yiiNMOSh^y 
j;7.7Q2<ObW yiZ&mZtlX^Z. NMOSh5V 

^ 7 Q2c7)y-x(4f£l:{4i:JE«iSvss(c^$ixT i * 

ft. PMOS b^y^T^QLWNMO S f^yy'X^ 

iw>y- h tc(4. Mie 'J - h*7-'-^RD* J A*$ns . 

[00 09] ^^U-Ft-^RD(4. l*]S|37o-y7ft^ 
CKcOi*>±^' 0 CZJSg IT . PMOS h 7 y;/.X;y-Ql,&. 

NM O S b 7 7Q2Off&<y}|&(t£0iJ;U£ b 7 > 
X7r-y-b* { lfil->T|3lfflMOS hy> : JX?Ql, 02 
CA^Sftft. 

[00 103 ^U, PMOSb'5>-i>^.?Qlc0b'b^ 



TjSftft'J-b'^r-TWi. T-?&Jj^-y7T5 2 
(SDRAM) ^SBiB^SSB^ 3KSSTL>fy^ 
-7 jl-A 5 6lZXUOl^mixXft&At>mW5 4 
(C^HSBIAH y?-7x-^ft^-DQ(CttJ71§ilft. 
[00 1 1 ] 022CCi>WC. SSTn>?-7x- 
7.5 6(4. 7 ; -?aj^^'-y7r5 2^l-il5aj^4|§^5 3 
«tH*M»as*ii^5 3(c*f LT 2 5*-Ac7)£fiiRl*- 
tf-LT 5 0*-2*cr>7°t\sT-v7°&ffl21>H%WiZfa^. 
X. WKA^JBI 5 4 <Mm\1iW? 5 5 Mlzmth&K 
TjSg^ 5 5 (eft LT 5 0 *-A«D7;y7 -y rS6iR3*«« 
R$iU>£. T^T-y 7*S*iR2. R3tC«-f-*t-Wl»JB« 
ffVTT*>'EpJn?iiftJ:d(c^oT^ft. ^LT. ffitoRl 

k r^r v 7°&ffii2comwtfi± tjvt 7«fiiR3 1 nm 

[O012]^0« SSTMy^-7x-X56C 
i-?T. H28(c^:-rJ:^(c. T-^iHTjA-y 7 r 5 2 
<MMRiSJlWF?5 3*^tB7J$*T.SU-b--f-^RDiD^ 
JB^ffifcfiBj^naA^iKl 5 4 ^t-gGATJi^ 5 5C 
A7J$iift k Sfc/MHBOifcJBi mwm/M>9- 
7*-^«-^DQK3»3ii-CA*S*i* <fc 3 (c5rorv> 
ft. -rcoy-l-sn/iM y^-7x-x(t#DQ(4HgSA7j^ 

■ 54 ^A73^' 77? 54a (CA7J **Wt^-V R 
E F fc Jt^$n?S»SJB§^T^A7J^a 5 4 COP^gP 
BIIWcffl-*S*i*. 

[00 13] HtrffiF*lSP?0.y?fi-^CK(4DLLIl]SS6 0 
(3T^$tLft„ DLLES&6 0(4. 02 1 tc^rf J: d 
C. ?n7y*A7JA'77T6L 3S3ffiEJS&gP6 2 , 
•^>-?-7x-^.|filSSa56 3. ^Mff#A7l^-y7r 6 
4 . ¥4^mmP6 5 , ££M»mgfttt6 6 *«iTV^ 
ft. 

[00 14] ?D7?Wv7T6 1li, ^issa** 
fe<05MS^n-y^«#CLK*A*Ls i^n y ^ff-fCLK 

«#CLK*jlSi|lI»»6 2fc:m^-r*. O4 0. ?Oy 
7 ATJ^^'-y 7 r 6 1 (4. ^g|57 o y 7fl^CLK^ *>± 
^oTfi^ft-^VREFia-tfc&ft t H l^^k % V) . ^b^P 
7 o y 7 ft ^CLK^&^T** -5 T S^ff-f- VREF*iH (C^T 
fti:LU^;bk^rft7o.y7<l^ («JiaS»S*ut>h» 
7o-y7fS-^CLK) *3!SEHHgB6 2Ka}:frf*. 
[0015] S5ilHlS#a56 2(4. ^>g|57n y 7ft-^CLK 

* ATi l . wmmmm e 6 wiwstts^i m 
ir vtim&vmtzmw? o y 7 « ^clks: ji® $ ^ 

fi^-2rrta57 n y ffE^CKt LT HiTJ^ft . 
[ 0 0 1 6 ] [22 6(4. MI&®K1&6 2£tStWt6tz*> 
nmSmZ^-f* 02 6(Cfc^T. i aS(HlS§a36 2(4. 
flORfl ( nffl) c7)ilS[siS§DMl-D^5:WL. #g®[Hli?g 
DM1— DMn**It?iJ(C^$itT Oft . #ii®[5lSgDMl— DMn 
(4. ***y?*l*W*Lp. Ln^UTKUfHikLTCOiS 

*{a«ii«iBVDDatf As«e«E«5»vss3&«6piip $ v ^ 
ft. 
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[0017] lt, m&coig&mmmuz? n>y?x 

*A' 7 7r6 1 J^OJI-gB? o y 7 fi#CLK#A:*J $ 
ft. -e^ttgfOaffilHlgSDMKii^hgC^n <y ^ff#CLKS: 

T^ftTfi^. fi£o-C. ^□■y^A^)AN-y7T6 
<D*hlHS 7 a y 7 ff^CLKtCft L X ^SSHIS^ ^ ft 71 £ 

ft &*i-gB7 a y 7 fi-9CLKco%a(± , 'im<vmmm 

I 0 0 1 8 3 A. ^SSlHlSSDMl-DMnCOtii^^i, N 
*-\-*/VMO S h 7 y i?X9 X *) ?— h h y > : JX 
^GTl~GTn$r^LTrtSP^o -y 7ft^ffi7m2£gf!$ 
iltt^. y-h h^^^'X^GTl-GTnJi. mit&M 
ffi$W0SSg|5 6 6^ ^^JMiRfl-^SLl-SLntC J; oTUf 
ft^lo*^>-$ft^J:3{C^oT^I.. -eLT. jM#* 

aj«?D7^ ft-f-CLK^'rtgP 7 o y 7 «#fctJ7m 
2^aj^$ft^ 0 -o^O. l*l^^a y^ff^tb^l*L2t 
ii. ?n 7 ^A' 7 7T6 l*^c0^gp^o-y^fi^- 
CLK^LTBIfS«B#raiiffiL^. IH*>(affl$iJffl)$ft^ 
7 o y 7 ft^aKtf£SIMfll[I|ftffi 6 6 (C J: o T # 
SSS8SDMlM»to*^SItR§ftTaj*$ftl.. 

[0019] i*iffl^o.y^fi#a^a5L2t:aj*sftsa 
s?sftfcjiaiLJt (tiffl«iw3ft/s) jwu^o-y^e^ 

CLKJ4. ^gP^n.y^fi-f-CKi: LTfjET-7 tti^W 
7r5 2tai*Sftiii:(C*6. X. <I<7)|*|gP7 n -y 

am ^^-7x-^.[ijs#sn6 3cai^sfts. 

[00 2 0] iSM-"f >-7-7x-7.[US$g|56 3fi. fllE 

# f flfiESSTL-<f V^-7x-X5 6S:^LtIy'<;« 
#1 $ ft T J-f-gPA^ 5 4 (C JiJii L A2> $ ft h S^I/O 

4 0. SHR'f V^-7x-^HII»»63tt. MISS ST 
L-fy?-7i-A5 6 <7>£i§=8tt i: jfifR $ -frTt EIB fc: 

[002 1] H2 4«. «*«08HK>f 

sssp6 3«o— m&m-rms&zak-?. z^mum y?-y 

i-XEIB»6 3{±. tb7JgP6 3aiM >7-7x-X 
a36 3bt$r^LTO^. £^356 3 at4, ljfrfe-r-7 
ifcJjA-y^r 5 2fcpgtEIK«l£T*£>'>T. 7°/VTy7' 
mo p m o s V ? y isx ^qh t y°)V?*7 ym<r>N M o 

5 h7>-^^Q12S:(l^TV^, PMOSh-^^'X 

^quct) v-xm^&MSMM^wm^n. n m 
osh7 >-v ; x^Qi2c7)y-x(i®m{2€ffl:i!f,vsscs 

3i§ftTV->&„ PMOSh^yy'X^QllMNMOS 

7Q2<7) y- h (c« . fJiei^gP 7 n -y 7 fl^-CK 
* s A73$ftl>. PMOSh^y^^QllCOK 

w > tNMOs h?>i;x?m<?>YV4y<7)fflfc& 



[0 0 22] -f X7-7x-7.g|56 3 Mi, 02 2tC* 
L/c s s t l -iv 7 - y x -x 5 6 1 mmiztcZ, X 'j IZ 
W&LimwmigLTlbh. 02 3(4, H2 2t=«LfcS 
STL>fy^-7i-X5 6^a@Itl)l.„ -ICO* 
iiBlElS&li, 2 5^-AcoStitR4i: 2 5*-i*<9:7VPT>y 

T30 [ P F] cr>mmCWm-ft>tlX^&. 
[0023] 024 fcfcwt. 4 >7-7x-7.g&6 3 
b(i, £*Cll£4{fO&ffiRllMU4£{f;tTV^ ffi 

DDSr^BELT^ffi«JEVTT (SSTL4 ^-7i-X 
5 6cOffiStR2, R3 (02 3tfcV^TffiStR5) Izm&Ztl 

[0024] «8tR13{42 5 Jf-Afi0ffifiiR4tffl^-tS 
jgirefcoT. tH^^6 3a^^cT)|*lSP^n-y^ft-f- 
CKS: A^-f & . ffifiJiniiTVPT -y 7l<?)r^T -y 

EVTT*i£pjD$ftl)„ ^acil«BdlSLCOlBlg§» (30 

[pf] co^aci) tcffii-ri,^s-c'$>^T. &mi3t 
mmuco&m& t {ftS{4«jE«jnvss t comizmm $ ft 

[0 025] H-)T. a®0SSa5 6 2*^(OrtgP^n.y 
^fl-f-CKti, SSTL^>^-7x-^5 6 5-^LTlx 
^l^*SftTWA*ia5 4 KAflSftfcJMBI/O 
y^-7x-X<t#DQi:ififfi[LJtft-t (SWI/O-fy 
^-7x-^fl#dDQ) *>M«IIfA*^'y7T 
64(CA^-TS. 

[0026] «H6Hl#AA/N*-y 7r64ll Mlc«/ 

o^>-^-7x-xft-i-dDQ^A7iL. immm y? 

- y x - X f=-^dDQ * mf IE«*ft^VREF k x°im L T jft 

mmmi-z . mm-z t . jaam-^A^^-y 7 T 6 4 
ti. imi/o^ >^-7x-^fi^dDQ^sniE^4'ia 
i^^Sr»pfi-g-vREF (w^i^^) ki, mmmim 

VREFt^MI/O-f >^-7x-Xfl-g-dDQtS:ibiKtTJg 

[0 027] Vmt* t , «R«-f-A*^* v 7 r 6 4 
(4. JgfUAH y^-7x-^ft-tdDQ*^±*>'oT« 
*fi#VREFUUiK55r4 fc h v^iv t % 0 . S^l/O-f y 

^- 7 x -X«#dDQ*^-feT*>'oT*Sifl#VREF*Si 

nw/oj y?-yx.-xmw) £tW}-r&. zlx. 
mmmztitinw/aj y^-y^-xm^npi^m 

»«6 5fc:ai*Sft4. 

[0028] ffig0ftgB6 5(±, mmmztitzmm/ 
04 yf-yx-xii^ZAJj-fh 1 1 Uzfflgft&r 

n-y^ff^-CLK^A^r*. «5t0S«a5 6 5(4. jgfRI/0 
^f>-^-7x-Xft#dDQ^A*>±^0 k^gp^o-y7 
fS^CLK(?5ir^±*tO<OXl^*Jt*Wft.. HP*>. 
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ftffi 6 5 HJHtllAH >' ? - 7 x -Xft^dDQ fc jr|^|S 7 o 
■y^fi#CLKi:<?5ffiffiS:lt«W-*. ^LT, fJ^ESSSB 
6 5 «, -f-^it^**-^SO®SMf3IIsIM6 6 jcffi 

[0029] j!£ffl0PlsI»ffi6 6J±. **>H£I6K(C& 
M-gB? o y ? fl#CLKC0S:*>±*« D * 5 >-^ - J: 0 

y ^ - 7 x -Xfi-f-dDQA^hgP^ O y 7 ft-^-CLK i o {iffi 

[0 0 3 0] X, JWRI/IM y?-7x-Xft-tdDQ<7)i. 
fcAt=. IBttOjISEIlIBJiOfraojiaEEBSraiWL-e 

[0 03 1] ^OiatC. DLL|I|»6 0{i. x-^tfj 

[0032] t £ <*>T\ WiEJHHR-f > *-7 x-^ESS 
a56 3T-{±. ***EEVTT*o<4fc*>fc. fifitRii, Ri 

inm-t&tzMZ, MUM >?-7 *-X®i&m6 3C0 
*M X^m^ti-^^bifi^iLdtih-hK SUSIES ST 

0-^>-7-7x-^.ft-^dDQt^a5I/0^ y^-7i-X 

[0033] %zx\ m25i<z^txo^mm>9- 

7x-XHJg#a57 1 *lTlr>*. ZOMQM y? 

-7x-X0S#a57 l^aj^SPiiUlcOPMOS h?y 
^^Q3*»^>55rS. PMOS h7yi/^?<Bcr>V— xti 
!WH21KEE«aRVDDfc:SMgB$*i, P MO S h 7 y : Jx?Q 
30 KW >ti«(Rft^A^N'y 7 r 6 4 K«*JlS*lX 
^S. -fLT, PMOS h7>- ^703(7) y— Mzfigfl 



[00 34] JgflH y^-7x-X0BS57 icow y? 
- 7 x 35{i7VUT y 7l£ffiR16. T)Vy*J 
at^S*C12Sr(iiTU|). 7VPTy7l£i(iR16<i, — 
**PMOS h5>-^^Q3Wh*U-f ^(Z&ttSft.. fli2i£ 

t^wsms.%wmz\m,^ixx . 7vw»7 > s 

[003 5 ] -f-LT, PMOS h9>-v : X^Q3*^7c75 
*K 7-HnlcoltfiVnl(±. 
Vnl=VDD {R17/ (R16+R17) } 

[00 36 ] ^oT, PMOSh7y=JX?<&cr>$m;< 
?V*rlzm{$&<* Is^lU (7-KnliO«(4Vnl*rf£.& 
IZW&X-Z&. L*»t>, Sfl&M >-^-7x-X[HBSB7 

1 Tti, W«ti«E«aiVDD3&»/bfi*ti«ElKBVSS{;Jt 
a^6«8S[*«li.i/S«>C. T^^"7>«R17c7)ffiK 
LTV>S. 04 0, Ml/0>f^-7i 
-T.fl-^cojS^i^T^'O^tc, y°>vy^ymm\i 
CSDfc h Wtttfi . 5fecoJg<U-< y?-7i-x ms&gp 6 3 
CONMOS h5>yx^Q12tSEix4«gS[J: O'h*< ! 0r 
SJ:3t3St)tR16, R17<7)ffiS:^LT^S. ffiot, ffi 
*<a«E*«VDD*» t ffi«ffi«JE«iBVSS{c:*iir h mk 

[0037] 

y^-7x-^.HIBSP7 lTti, y-Hnl(?D«(2Vnl 

( mm/Q-i ys — ? x imm > <t)4^±^ g ^ 
t±. itnaffiia-f ^^-7x-xnissa56 3^miAi>f 

h. 

[00 38] LfrLlc&k. znmtM y?-yx.-x 
0»gB7 IX'ii. S5«eWE**VDD*»<i>iS«fiWtff« 

17<^JRtn;ttSr±i < L-Tv^ifci6. v^— 7 

x -T.ft^-dDQtfOi^T* 1 0 WBi±M**>(Z& & . 
[0039 ] ^<0|S», ?(-g|57 a y 7ff-?-CLKAi$ A,^ 
**»»^3Wf6tf t » i*acO«(Rffi#A^N* y 7 r 6 4 
T-«?)IE5i : Sr¥'J^fi : ^^ix^<^i> <> 0 . 02 9(c 
^jcf <fc smi/o-f y-9—y s.—xm^m^tLhT 
* i- 0 jfe^* 4 !**?**^* ■& i t tc i -5 T . iXWyn? a y 

Vz^±#0CJ:oT. P]gmi/o^ y^-7x— Aft^-d 

t:. SiRl/D^f V^-7x-^fi-^dD(jc0K;i/3&WJlft 
tA/]A' 7 7T64i?)fl^U^ (Sipft-^-VREF) CiU 
*f4B*r B 1t PD 2Ji. ^TA J -5 l^/U 

4 Xim-t h **0 7 -f 5 > j/b^H t P 
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[0 04 0]*»^<0l«li. 

k ft 9 4 S VT'fi^WfcillHHk D 
LL0B, ¥«fMEt§3£«£*t«Tft^kC£>ft. X. 

#-c-£ * «i3BisiigB*»«-r * i k c*4 . 

[004 1] 

mmmm-hfritxn^m mmimnim2i l z 

tirt:* 4 5 y ^{fr^glWilBteT*^ \s^MzW&-t 

*> k s . m^mmu&Mmzxm 2 uowww&wm 
&*tit. z<r>94 sy^fi#* J SSi v^ivfr^niv 
<Mzw&-tht$(?>mmii, 94 ^vrm^tfwmmwk 

®kH*fc, »5«k&ft,rk*^, »*«0i«v^ 

[0042] m&T%3izsmeomuziitnf , bbhb 
fcT» 2 K/ncs^-r ft t s , mffi&mmmzx 

#£11 K^*»4^2K/KC3B^-rft^F<0^«(i, 9 
A 5 y^m-^*^»HISStwT^J«fc^2 1 

xs^Mzmz^h^m&tmmz^ mm%fcBk%& 

Zbfrb. ftJKOiSv^ $y^dW£j£$*tft. -e 

n -y ? ft^fiffl SrtWti ^ k *» . DLL EB*^ 
l^-rftrtgp^a-y^m^t^JKOS^fi-f-k^ft. 
[0043] »$a4tiai«»«fc:J:Wf < »s«s 

f^A^rtik'Sr*. mtjR5tzimnmitzxtiAt, #s 

tizxr,. wmimzsj xim&. lx uz&mmm? 
w&ttst hJ*xm®M<r>y <)V9%=t-tmj4 x& 

Witt. y>fXtJ:o-C#3SIE*^>»^ 

[0044] ttntm6tzw!jBwmnzitn£. &mmm 
ttftmmiz&mmmTizitb xm^mmmmm 
wsm*itLxnj}im-r& . o±o. 

«#»tmfc:*Nvct,, «BE»fcJi*:*JiH»llIBfcJ: 
^M9*^#a@3R-?Oij)^CJ:ft^jg©{:^ft/ift 

te*. mmjmmz£^x&mmm=?co®ft$m)CDrt 
d - y ?m-*oiaffliM«£fH £ k<*"C§ ft . 

[0045] 



SDRAM (C: Hffcft L fc— Bft»JB £ HffiCfi! -o T IffiB^ 

-fft. 

[00461 0114, 7 £ ~9cr,iHtl9A $>r*#\Wt 
&fo&9u -y 9m^r££Mi-&D LLIUISSrfiS^^SD 
RAMcOXn-y^lIlBSr^-f. HldfeVT, 
ISl^Bk LtWSDRAM 1 (4. ^ 'J [HBXo y ? 2 
£*L, %<n*^)m&X'a-v9 2tCl4'J-K J f— 
&l}~?2>-T-9liiJV<-v yr 2 a SrfiiUTVft. X, S 
DRAM 1 14, DLL@S&3£1rLT^ft„ DLL0B 
3(4, ;D"/?A^77T3a. TOISEBk LT 
c7)aS[US8gi53b, S^e-^ft^HBkLTWjg 

m>9-y^.-xmn^3c, muMx-hx-wr 
3d, 4wmmK3 e , mmmw\Mis&%3 1 zmtx^ 
ft. 

[0047]$, Xmm&l&COS DRAM 1 <7>£ffc«j£ 
{4, Bl*»6^jWrJ:3fc:. Bffi0 2 1 Lfcfl! 
*i^)SDRAM5 0k[^tT-S)ft„ LT, 
T(4, SDRAM lfc:«i.fcDLL[iIB3taHft^&a 
ffi®Ba53bkS<a-f y^-7x-X[UBa5 3cCO|*ia5 
«3|W«ffiIIB»6 2kJ»EU>'*--7x-x 
tUB^6 30rtgPffifi!tfcffl^-rft. fe^X. IttBHcogS 
±, ^*kffl^-TftjiffilllBa53 bkl(My^-7i 
-XIUBSB 3 c tot ^TCOAR* L , f£<og&#<4?a:#w 
SDRAM50k|5]fC-$)ft IKB>!^fIS:±«BS-r ft . 

[0048] [«m>f^-7x-^I»»3c]4 

f, mxi y9-7*-x®3m3ciz^xmi-r 
ft. 02(4, sM-fv^-7x-x0Ba53 czwm? 

[0049] 02lCfc^T, SUH/f V9 — ~7 x-X@8 
S53cWtli7Ja5<4, B»0B*»)«t-4 1«»PMOS 
b^V^'X^ceiSr^-L-C^ft. PMOSh5^^Q 
21«0V-x(4K«fitl;E«j!SVDDtf^§ix, PMOS 
h^yy'X ?Q21C9 KU-f y(4^mffi#A7J^'-y 7 r 3 
d(;tm$ixT^ft. -?-LT, PMOSN7>yX^Q2 
lcoy-h(c(4JH73*iJfflIIllBS:*^-rft^ ^n'-^IUB 

1 l*^LTSffi@BS3baWa<0?n.y?m*fcLT 
c7)rta5^o-y7fl^-CK^A7J$^ft. «. ^IQtJBJBf 
(4, PMOSh^y^^KOffiBflfi^J^S^rtO 
tL, HPMOSb9>->''x^Q2i*«3i-yLfc«r, f^K 
■rft«MC21(2^^^r€gii* J »i[ixiXtfJ: 01ZLX94 5 

[0 0 50] mM4 >-9-7 x.-X®&m3 cVJ >9 
-7x-Xg|5(4, »tS*«IIIB*«JS-r&lSfiiR21. R22 
k^fiC21$ri«i.TV^ft 0 StSJBUi. -^PMOSh 

7y^x^Q2ioKw-f yizmwtzti, im&xmim. 

KWmotzim^tiX^h . ffiiaR225.V§*C21(4, 
-eiX-m— ffi* 1 P M O S h 5 V^^Q21«0 h" U -i V\,Z 
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[ 0 0 5 1 ] r>£ 0. JgfiiR21. R22i:T\ SSTL-f > 
?-7 x-7. 5 6 ti5««-&Jg{CU/CM ^-7s-X 

mX'li. «cStR21, R22cOffitaffl{il«JSfitffl-C-J>-oT. P 
ffifiiR21. R22£*f LT^h.&Mffim«ii* i ''h£ <%&J;o 
tZLX^Z. X, ^4C21«. SSTL-fy^-7i- 
X 5 6 SO*^* -> i: & ^*£7)§*T-S) £ . 
[00 5 2] X, mm V?-y X-X0B3P3 cti. 
ft-taflJnil ESS 1 2 *: if ;t T ^ 4 . S^BfMnffl 0B 
1 2(2, NMOS h7>-^X^Q22i:ftm$W[llSSl 2 
a*rfil;cT^&, NMOSh5>'yX^!122c7)KWy 
(i, PMOS Yv> : JA9%l\(r)Y\sA >t,Zt$m£ix. 
NMO S b y yiSA?Q22nV-Aimm&MEMmsS 
tzmmZtlX^^. NMOS h 5>-vX^Q22c73y— h 

[00 53] STOJIfiKHB 12aii, 2 fllcOSS 1 SX/m 
2-f> KHI8S1 3. 14, 3U<7)W>^-^H1S&1 5. 

16, 1 7&y«aEig»i 8£«s*.-o^. mi-ty* 

ESSl 314, ffiffE-f wn'-^HIBI lSr^LTfiSB^a 

If-f-SBJi, SDRAMl^^VAMttl^, fiP*>, 
JHSS&BjJp &*MB ? o y ? m#CLK*iA^I S v V » 
B*, Ll/^ (ffittft) 2:3:9, *MB?n-y?fi*CLK 

CKOT-^y/S-f ff-5§-SBt;i, SDRAMlrtCgft 

[ 0 0 54] ^l^yHSKl 3<Dii};fit4, x 

* W\">f ttSrC* t> t & . RfertSP^ O -y 7 ff-§5A#H 
(fl^Dyr/'fs^CKtfLI^OP) iZft&tzTfm 

[00 5 5] JBl-f-VKEIKl 3*DiWj«. SIHyA 
-*EIK1 5Sr^LT»2^>Hlll»l 4KfcH^§ix 
i>. X, JSl^KHS&l 30aj*{i. S51&tf»2-f 
>A-^EI(|1 5, l 6 2r^-LTSSlHlBl 8tcaj*S 

[0056] fiHT. ^2-^yHHIBl 4<7){il^{±, £ 
l^yFEJBl Soa^'Ll^,^^^ ilStUB 

ft. *<?MB3'f >'^-^Wl 7 coffin (ifiJffllft^-SXi: 
LT BUlEN M O S h y Vis A ?Q22CT>y- b (Cft J) $ft 
I) „ 

[00 5 7] 9, l*llffi?o-y?fi^CKa*LKA' 



(Rlcrt»^n.y^fi#CK3&tHK;U) t£4£. mile 

pmos b^ya^fmifixytz. z.titti>iz, 

ft-^SX*igffi^Ffate^'{tH^;Ui:^ro-CNMOS h 5 
y 'J A ^Q22 & * coa®B$H te rtf { t # > $ * -B . 
[0 0 58] ft-pT. NMOS h7y^^Q22*^> 

lt v \* m. mmmczuz^m s n-c ^ 5 n m 

H 5 £7j?t i3C, «f«ff^-Ayl / < y 7 r 3 d A^J $ 

IZ, NMOSY-yyyAfQ&rfXyLT^&m (MM 

-7x-XSB<0ffitSB21. B22T»^LfcS<HI/0>f > 
^-7 x-Xft#dDQ<73JItfeli1@<7)L K/UCS^BS-C 

[0 0 59] OS 0, >?-7 x.-X®$&U3 c 

izWLmzm^&mmmfoi 21*. 

x -Xft-f-dDQCO H W<>lj)> h L U^/^M^-t h ^fO 
[0 0 60] [2ffi0*&|ffi3b] iBffi[ilKgP3b 

cov^x»w4. m3\mwmm?> \>*wm&tz 

[0061] mmmsm 3 b t lt 

■c<?>-*fo««KLp. Lniat=frsES6i£*-isifc:sais«$ 

ft-C^S. 04(Ct>V^T, #gjffilUBDMl— DMnJi. 2(1 
WCMOS^f V/N'-^HIBI 9 a, 1 9 b t ^MC13 1 

[0062] •?■ LT. CMOS4 >vs*— ?®S&1 9a, 
1 9bC0PMOSh7>-^'X^<7Dy-X.(i^jSISlLp(*S 

^S^i, ffitfffi«E*»VDD#9Un$ft&. CMOS-f 

y/N*— ^HIBl 9a, 1 9biONMOS h^y>?7.^c73 

y - ^ «*jwiiLn(c»tt s a . ««{a«E«*vssj&«ep 

jD^fxS. S4C13^— SJiCMOS^f ?@B&1 
ga^ttl^SSB^tCMOS'f >-/n"-^HIK1 9bC0A7J 

•t- teofSHzmmzti. mm±mwMLnizmmztiT^ 

ZIX, Zcr>®mci3t,z3EM.Ztl& , mffiR.V : y£'%Z 
ixtz%fficr>-3mm&f^z iot. #31® 0BDM1— DMnc?) 

[0063]^COJ;3 (:»BRS^3lSEHI»«3 bO» 
ajEEIKDMl— DMnKtt . ^iX^iX^^mMCsl— Csn*>' 
^t=«ttS<tTV^4. -?-LT, «E«2SVDD, VSSAV 
XtC J: -p T^W L/C - COS^-ft^fiCsl— CsnT'-e 

VDD, vssicioT5t€$ix.2». LT, *ti?tiM!E® 
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[0064] mz±Mzco&om$iLtzmwftm<Mmz 
( i ) *mmmzxtia. mm >9-7±-x®® l 

g)53c{±, ffiffiR21. Jfic$tR22t;J; S STL'f V9— 
DQcoa^®HcOK;l^$rl^L, 3*C21KJ: ot S S 
izttz. 

[00 65] X, ««-f ^^-7x-X0»»3cfc:fS 
^SMSBSSl 2*ftft*:. ftJftt&fttiSlslHl 2 

?o-y ^fi-^CK^HK/^^LU^U) t,Z%&b. f . 
rt^rtfc-JS*ia (51S8#Pa1te) <OBI^fttS*C21t3t 
*3*ifc«?l?8:gi*a<J:3fc:U:. 
[00 66]t£oT. JftKB22t:«J:oT*^« 

[0067] ftot, S«I/0-f >^-7x-Xfl-f-dDQ 

wjt%T**0{i, ^«mi/o-f y^-7x-xfl-f-dDQ 

m&/Mv9-7 x. -^m^dvucomm £ awsw i /o 

£ , mWffi&co L K/L-i TSteTW 4 £ b & . 

[0068] *ir)tju*uf . d -y rm^anmm 

[0069] 13 5 l^-Ti 5 1C, SffiUI-^A 

M''/7r3dCfc^T < JSteUAM V* — 7 x-Xfl 

•y^fI^CLKtoi:*>±*iOMte*^ ) ffljgi^/i' (MS 
ff-^VREF ) £jQ;c £ 9 A 5 ^BflffltPDS. tPD6<D$iJ5E 
tt. rt»7n-y?f3-*CK (apfe^^o y^fi-^CLK) 

[00 7 0] L*»fc. *flJgHIB»3e(i. £*>«*</5iSS 
*^S§tai/<M y^-7x-^.ft-^dDQ$r^-?TJ'(-gP^a-y 

t ^rt* 9 a -y ? fl-s§-CK £ 4e&X'$ . >y ? - * #M -f 4 

[007 1 ] ( 2 ) *HJfc«JJB-C(i. 

Is K22Zm&tmt,zLtz. «-5t. fifiiR21, R22*rtL 



[0072] ( 3 ) #HJS»T'l±, JgflM ^-7i 
Q22£!mm}jZJz£%i><7>lZl,tz. «ot, JWHIAH 

y ^-7 x-xm^dVQcDiL-ibTtfK) mzz^mz-tz, 

>"^-7x-*fI^-dDQ£±jjSt-f 1 S . 

[0073] ( 4 ) *mm&BTi± . asmssgp 3b« 
snsswtia^®«fi[«E«a[VDD. vss*#£j&fbs 

iBiEliI»DMi~DMnSrlBIW-4J:afc:Ufc. fot. #3 

<7)S!il)2-/jN$ < T"# , #a®0SSDMl~DMnr i: OjH3£B# 

[0074] lfri> . iS«{5SI/««{2«E«j!IVDD. V 

-Csn^PRJR-r^,^^. #jiffiIUS&DMl— DMntCflt*&$iX 
^IE»mig^«)(±/jN$<fPxA,ix, #jlSHISIDMl~D 

[0 07 5] Zcrttfk^ »*W*^rtffl5^n v ?a^CK 
Sr^c-TS ^ t * 4 T •* . 1*135? o y 9WXff)V-v 9- 

OSffi0«MB6 2fc:tS^T. tliLp, LnHtS«$il 

nti. mj®mp. in<7)mmM!SiRmm^mzms.cz 

1. Cz2Sr^(tT i>«ff«ffla-r^ . #ii®tlISS 
DMl-DMn(?D|*J, «m{aSl^fft*(4«E*vSVDD, VSSi 0 

(i, tiiILp, Ln<y)jgetRx (02 6#B§) KjBBf*. 
[00761 131 {i^cOSjffiUlK^ 6 2 <7)#a@lfil 
S#DMl-DMn(C^-r^«j^«EV t <0|J8ffi*ijr«$tt«lZv 

IJMR&^fWttlRZt!:*^. 123 1 *>^>bJ<c>*^«J: a 
tc, ©«{4at^ffiSfi[®imi®VDD. VSSi OStviflUSa 
31SEI3»Uif«»&«JEVJi/h$<irifci:ttc, a®B$ 

[ 0 0 7 7 ] H6<i. 4^tfe^)B<oa)IE[slKS3 bcO# 

aEsssDMi-DMntc^-r §fit|&mE v t 
[0078] 0 6 a^ujte 3 K, xmtmmnm 

SHlKa53b(i» 4KIEEl»DMl-pMntcea&$ix4«E 
l~DMn<?)a5EB#ratPDO^I6 < 3: & . 

[0079] ( m 2 mtmm > **Bj«om 2 *ss^©ic 
ou-cia7c«e-5-ci«Bj-rs. ^n^sx-ji. m 
ie» 1 mmmmxmm Ltzmvu >9-?* -*mm 
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3 c imwitziizwc. saMH=owc 

i o o 8 o ] 07 1±, *mwmv>m.m 
^m»as2 i<onissiasr^-r. ft. WHHflElLJL »1* 

[0 08 1] I7i:fent. mm y?-y*-x\5ia& 
St52 l£7>-f v^-7x-^SP(c(i, &tt#tPJ[sIK£4fj£ 
-tl.4<ic7)ffii)tR31, R32. R33, R34. NMOS h7>y 
•X?Q312S.t/X-f ■y^SWl, SW2€rWtTV^. 

[0 08 2] mmut. -S^PMOSh^^yX^Q 

tmZixX^Z. Jg#tR32fi. -S*JPMOSh7>>-' 
X?Q21<?)K W Vt;:tgS!$ix. f«#jgfctR33, R34£ 
^LTNMOS Yyy'JX9^,\cr>YVA ^CSM^il 
T^&. -ecoNMOSh7>-^^Q3iioy-^{i{Kfl; 
tiLttBE TOBVSStSStt § ttX ^ S . N M O S h y V i?X 

t 0 0 8 3 3 HtrlBSiJtR33. R34tCte. ZtlZ'tlXJ -yf- 
SW1, SW2^'M?IJlCfifM$^TV>S. JX-f -yf-SWl. SW2 

D R A M 1 OrtgpcDH^ t $r v ^JfflHUK*^ fflfl s n 
S. *4 -y^SWl, SWZZmm&IRLXTty ■ J[ 

y-tizbtzk^x* ssTL-f y^-7i-x5 et 
j&VA-f&MW/oj y?-y ^-xm^m<nmmm^<r> 

coo84] mm y9-7x.-x.mm2 ios 

#^Jna(llIK2 1 atCfStt^NMOS hy y : JX9Q2 
2<7>V-Xli^ 94*- KDl$:i>tr(S«{a«E«igVSS 

[ 0 0 8 5 3 Jiie^i 5 (;»ritL3tH*»gJBo« 

mzvxnztmth. xmnrnmizztm. ±ie^m 

m%&WLtt-r&mizi;XTcDj; 3*««t*t6. 

[0086] ( 1 ) *jeM0BJILUC iiUf , 4fflC0ffifilR3 
1, R32. R33, R34t 2ffl<7)X^f -yf-SWl, SW2£f&Wi. 
*LT. ^.-f-y^-SWl. SieSraBSKKLTsTv- tf?-*- 
2><Ii:fc:J:-5"C. SSTL-f y^-7x-X56fci£(a 

■rasiRi/cM y 9-y ^-xm^m<7)mmmm<^uK 
fr£fflm-&ztwx'£&. 
[0087] ( 2 ) $mmmmz£tu$ , n mo s h 5 

>^ ^Q31 Srlfttt, .X ^ ft^SB**H -<DB# 

9y>M 4BB*>«r > 7 ttlBK L . 
[0088] got, X^>-AM*t««0WftC{i, ffifitR3 
1, R32. R33, R34&.T/NMO S h y y~JX9Q31iifL 

xnmmm^mx^tzub. itmnjjnz 
mhzttfx'$&. 

[oo89] ( 3 ) ^mimmz xms , n mo s h 5 



>- : Jx V-xt fSMQMKWMVSSomz 9'4 * 
*>-LT. S*C2l<ott?t*gKtt:<i:S. 

Dlc7)r-f KWETfitIM-* i t tfXZ h . 

[0090]^. ^mmmrnxn. xa -y^-swi, sw2*- 

^FtCRRSLTV^^f^ mLKZWOS Vy>-Jx9 
XMmkLXi>£\\ X. X-f-y^SWl, SW2&tx-X 
t^^TfSt x-X£ jttSQK LTHS-tS XolzLX 

[009 1 ] ( » 3 IStfeJgSS ) *^ajcom 3 HifeJKSHc 

ov^TH8{cfi!o-ri5iBj-ri>. m. *mmmh. 12 
mmmmt mmizmMM 1 *M0Bffl-c3t9iLfcj«Ew ^ 

[0092] H8<±. *HteJBSSco^(R>f y^-7i- 
X0SSg|52 2c7)0g5llSr^-r. i^. KBJflEff±. miM 

tmm t m tMMzr> v ^x \$mr zmuztx mm^m 
[0093] t-r, ^mmmmcomm yf-y^-x 

®S§S52 2ii, x^wU|»^(:hw, 
>-> <W WMX'% v ^-^(c L 1 5r 5 x ^ >v N'>f ff-f- 

[0 094] H8^*3Wt» SDK^y^-7x-XlHlf« 
SP2 20-f y^-^x-XgpcoS^KiPMOS hy 

yisx ^q33€tt> Lx-mm&mi±m.wymz&MZixx v > 

h. PMOS Vyyi/X ^Q33W y- h imsix 9 y> s' 
-<<i-^SBX$:A73-r?.. 

[0095]fot, S DRAM 1 tfiXj? yt's-A 
£ZI,ZliPMOShyyzsXf(l33l±*ytmb*2>. 

mm y?-y*-x ms§g)5 2 2 ^ft-f-^JnaniK 2 

3t»ftfcJfc«iW»|iI»2 3a{±. ^-yHIS]SS2 4, V 
TEIR2 5, 2fflO-f WN*-^0»2 6. 2 7S.t/3S 
0K2 8$:<liTV^. 

[0096] 7^y K0R24J4. BuK-f ^ <— ^ @K 1 
l5r^-LTl*IgP^D y^fi^-CKS-A73-fSt fcfcjc. 
W HISS 2 6 £ft LXX 9 y'U «#SBX* A^"T 
lit -?>>- HEiaS2 4c7)aj^Iii. X^yA'^fftl 

[0 097] -^>-h'lllBS2 4coai53{i:. yT[HK2 5CC 
Ui^Sfi*. X. *VKEIK2 4tf>aWJli. -I^W 
0B2 7«:^UrjISilll»2 8Cai*S^6. a®0S§ 

2 8<i, *mmmxu, mm<h4 y^-9®mzx 

[0098]fi!oT, yr[US§2 5«0tB^j<i. t^KHI 
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SS2 4 <7>tilJ)tfL UKMZ&h b . S.mm% 1 8f &t 

Q 22c7)y-h(cttj*$ii^. Sot. mimmmtm 

«tC» PMOSh7>¥x?Q2\tf7ty?&k. NMO 
[00 99] X, NMOSb^y=Jx9Q22(DV-XI,Z 

(4. NMoshyyis^fmz-frLxi&miiLmE.mm 

(4. ^y-M4KW V(CtgiK!£ixTVvt, NMOS 

[oioo] ct*u4\ ±iem i mmmmx 

Vm l tzmm -x ®im 3dt Rtt&ttSt 

( 1 ) XmtffimiZXtUi, PMOS h^V^X*^ 
zmi. xfysU fI-f-SBX*>'L i^;uoB#(~;t y^m 
£U x? >;U m^SBtfHU^llCDBS (xfysUtt 

1, R22ZHXPMOSh9>'>'*^^Q33Sr^'LTjei«8S 

[0102] ( 2 ) ttommzxtai, nmosi? 

y^X ;?Q22C57-Xi: ffi«(2[«E^VSSc7)StN MO 
S h7>> ? X^Q345rlS(t^;. t¥-oT, NMOSh^y 
^X^Q22*^>LT. ^SC2lcom?t£3l<ft<i: 

«w i ? i # & # >§ re mm aw > 9 - y x - x ft ^-dDQ 

NMOSb7yiSX9m<7)Jt>&iAT'mm-f&Zbi> s 
[0103] (S4I3BBJB) *lB|»I4iM)fMl: 

o^TH9(c«£oTSiwr4. w. *njjt»j!Rt. mm 

1 iMltlS^ Lfc«tt-f >?-y x.-X\s\ 
[0 1 04] 09(4, *mm&BCDM&M >9-7 

^m»«3o<^mmn^t. K^iEiLh. asm 
jbbi t [si t co v >-c li^-t «■ isi t tc l x mm%m 

[0 1 0 5] m9lZti^X. SftM ^-7i-X@B 
135 3 0*04 >-^-7x-Xgp<!0fifitR2HiPMOS 
y i^'X ^Q35«-^- UTW*fii«E««VDDCSSBtS *i.T V * 
6. X, ffiCiR22{i:NIVIOSh5>-> : 'X^Q36Sr^-LTf& 

momsmmssizmmztix . 

[0106] f LT. PMOS b^y^'Xr^S^y- 
htiltriex^^NMfi-^-SBXSrA^-t^. X, NMOS 
h 7 y ; JX ?Q36cO ?— h tiffrlSX ? y > \M ff -Sf-SBX * 4 

[0 107] m.->T. SDRAM \1fiX9 ytM^Mfn 



fc^ttiPMOS h5>'^*X^Q35S.L ,f NMOS h?>- 

m-^>-^-7x-xiiiKa53 0{i, mi^««^jgftt 

4>9-7x.-X\&fo&3<i0mmztHz.X. X9>J< 
•Y«SR<0I^{2«. SfiiR21. R22. PMOSh7yyX^ 
035&tf N M O S h 5 > ^X ?Q36 «- # L T Jlii«8S»*ifi 

4. 

[0108] § £ (c . friex 9 fi-^sBXfix ? >- 
(msmm&m) *ftwnm5mmmiz^^xmi o 

6.. 

[0 109] 111 0t±, *HS6^©<7)Jgfa^ ^ 

-xiussg)5 3 lcosssa^^-r. ^» sjBjffiSLh. isi 
rnimmtmtm-iz^xi&tt^zmiiz txmw* 

[o 1 1 o ] mi o^fc^T, mm>9-yx-x® 

SSSP3 1 Wfi^^SD^[B]SS3 2«, §SC31(CT«fi!t 
LTOS. SSC31C0— SgtiPMOS b5yyx^Q21i7) 

Kcepjp l-t . ^*c2i izwmz iix^zmft zmmc3i 
iztowt £ o vz-tz, . a-)T. mm/<M >9-7*. 

-xft^-dDQcoit^T^ >omM. IBMlziL-tiTW&Wi 

[0111] Z\<7)£ o (C. #H«tiaiS<Z>S(EM 
x-x[us&gp3 Hi mtmi&oMQM y9-y± 

-x sksp 3 d area* cap x t , m^mw&mss 3 2 

[0112] (m6^Sfiff^«) *^BJco^6Hm®(C 
O^T01 1.01 2t=«oTi»B^4. jSj, *S|Sfe^ 

©(4 . fries 1 mmmxim Ltz&mmmm 3 b tm 
[ 0 1 1 3 ] 0 1 1 (4. 4m^)B^>sgEiiiisas4 oct) 

@K0€:*-r. «, SMJHOLt, miSISfe^SSfclSI tSK 

01 1(C*J^T, ]BS£[l]Kffi4 0^flfj£-t&4HiS[§]K 
DMl-DMn(4 . -e^^SfitRal— Ran ZjfhX WMM-P^Z 
W=UZixX\ih. X. #ji5i(lIS#DMl--DMn(4. -eix-f^l 
SiJCRbl~RbnSr^LtmiSI8LnC^$<x-CV>S 0 ^ L 
T, #ffi^Ral— Ran, Rbl~Rbn(4. #S5&ffc§»Csl— C 
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[ o 1 1 4 3 vt-ox. *mmmx'te, m i mmmm<7) 
mm®w$3b?)ftmzMz.x. ^mmRUi&mims 
mmvm, vss*v a xizz^x^mz^mtx t . #a 

S < Wi I) C > , «-aSEIKDMl~DMnr t "CSS 

i$isi*)£»*/h$ < z t tfxz& . mmom 

K ? o •/ 9 ft ^CK *r *kf&-f h Z t fi*X' £ % |*JSB ? D 

•y 7 fl^-CKOi^y ^-^Wttfl-r 4 £ i: -S . 

[0 115] %tcMZ. 02 714. d-a'x?^^^ 

Rzl, Rz2t#SCzl, Cz2fn-/N-^7-f;l/^Sri|i(£L-C 

-?"LT, 03 2 (4. -e^*^a@[l]SSSl5 
cJD#SffiIIIffiDMl~0Mn(3Str-5.«*&SEVi:<OBII«^^ 
"tWttttZvi: s ^cO#a®HIif5DMl~DMntCJtrS3IffiB# 
HtPD!:<0WfiR*5rn*eilZtfc „ 
[0 1 1 6] 03 2*^HJ^>*^idlc, zcr>m&®& 

mza^xhz co^mRRr/i&miiLmKmmm . vss± 

*fLT l-ow-^xy jiVfX'mmtX^&frht^ 

[0 117] dftfcttLT. *HJ^Hgco@ffi|gKa!4 
Olili 2iz^-t X 5C. M«ttHZv, ztit as 2K 

» L T -en-f tin -J n'x 7 iV 9 £ I5(t T vvr t frh , 
^t&£5I@[IIBDMl~ DNn«0DW«7 -f /V^rftfSiR-f S 
-i:*^. ffiSMC»^iatt&l^3i8EH$iaoS9li&/jN $ < 

[0118] ( » 7 mmmm > *isaj?>fs 7 %i&Bffitc 

oirvciai 3-01 6t«otBW*-4. ft. **st^ 
Bli . SuEIS 1 XJtiRHTCIMIl Lfciiffi HJB35 3 b 

[ o 1 1 9 ]. 01 3<i. *mmBm<vmm®8%&4 1 <?> 

0B05:^\ ft, BWMJ:, DSlSeMSJBfB&H&flt 

Mz^x&w?zmti,zLxsm%3tB]izi£9&-?2 > . 

01 3(CJ3^T, SI3SIUB2P4 1 £flMft-&«&BE[il» 
DM1— DMntcmJl* fc*fr*-*«»ttLp. Ln<0»*8IBIt:^ 5 
-o-H|iIB4 2*«Ktt4>*vCV^4. ^ S-o- FEB 
4 2i4, 01 4t^tJ: die. IMSfflONMOS f-7V 
vX^Q41t, 2ffi<0^-^ffiJJtffl<75NMOS h7>^ 
?Q42, Q43t2rfiH^.TV^. fgH&ffl^N MO Shy Vis 

x9Q4iiz. %<7>yva y^mmmipizmm^ti. v- 

^* i 2fl^^StilfflONMOS'h7>-> ;r ^.^Q42, Q43 

s^rLTiraetsLntsgRSiiT^s. 2m<n*>mm 



WNMOS h ^^y'X ?Q42, Q43^y- h i: H L--f >« 
iEiftfflcONMOS VjyUxfm 
jS^^-Si. Ztl?ix*>L. NMOSbyy^9 
Q42, 843^)*>iS«:fc:T€«ailIB«rflHaW4J:a(^ 
oTV>£. ft. ^HflBBIBTJi. NMOSh7>'yX^ 
Q42, Q43cz)^->ffitfl;cO-^fh<OS*lttJi. t»P. InCO 

mam* m&mm) i*)jz*%mfc&mztLZ^ 

[0 12 0] |g|Jjffl£7DNMOS byyi/y.fMWT 1 - 
^5-$IJffll[lIB4 3*^c0-f ^-7';Pft^-EN*i 
A^$^4. ^S-»J»EI»4 3{i. aSBB3B3b<D 
^SWjISIIIBDMIKA^^^S^^ o -y ^ft#CLK 

(0i AX'imtm.m-fhtzthi.z raKOj tie-r) t, 
«gEBas4 1 o*as<ojUEia»DHn3&»ii, as* $ 

?h3ff? n -y ^fi^-CLK (014 X-iti&t BXtt&tiMZ 

[0121] iy'S-*JPIUB43(i. m^9o y9m 
^•CLKO, CLKn^a^>TSS[lIBIS4 KOlMBWISUli: 
^lftf^fSIT2&*i|^ri . LT . -$iJffllIIlB4 3 
(ia®|lIBSP4 l«0^iSf^BiaT2tCHa£iEiSffleONMO 
Sby> : Jx9m**yZik& fdtxn H * 
-77Mi-tEN£ffi:fr$-S. X. rs-*iJfflKUB4 3tiS 

®0Ba54 icomm^uzmuwmm^Mosvy 

V -yy. ^Q41 $r ^ 7 $ -tt S £i*><7) L U^/Vcn-l y'lV 

[ o 1 2 2 ] ft. asiEiBa54 1 coiftf^wisiTitfi, m 

S^affilelBDMKcHU^^ (XliLU'OM ^K<6L 

^fhSB^ O y ^ft-f-CLK0^A7J$ <1. ^^1-357 O y ? 
fi-^CLK0ta^V^-C)IffilHlBg84 1 iO^-iiSiniBDMl-D 

(XWL \s«.)V) [Z%M LfcJW^o -y ^(i-^aKnA^ 

r B TT2fci±. g^gc7)gffiIB]BDMn*^HU^;L' (X(±L 

) Ltitm? d -y ^ fi^-CLKn^ai* SiTJt 
^S^ilSllIBDMHCLK/l, (XttHK 
^ ) KIRIe L^^gf^ D 7 ? ft^CLK0^A7] 4 T 

[0123]^oT. affi@BgP4 1 ^HftfFKBBlT2K 
(i, Igl&fflONMOS h^>'> ; X^Q41^>'tT^"S 

S0B3B4 1 <7)|ftM8iaTl^{i, iEt!iffl<7)NMOS 
V ^ ^041*^ y LX y \ - n- H @B 4 2 Ctt ^ $ 

[0124]-3J:1 HKmLp. Ln{4. aM0Ba54 1 
<7)tb^JraTUC{i#aaiH]BDMl~bMnT'M» gB» 

-a- KEB4 2T1B»$ix-S»r 5-d- Hmffild^ 
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P a 1Tl<0iSmte«EVDD(7)^fiJlil2 1 5 IZffktX 0 izfis'c 
fc<*ft. 

[0 125] tm-t&t. 01 6£7jrrr$-o-F[Hl 
»4 2<0*lr**£(c{i. maSIRLp, Ln(4. 
1 attftiMlir 1 EHSDMl-MfaTfffl* £ ftft 

Bnt8tis£<sK*i&fetf>. «aa«8Lp. ^<m^mmm 

[0126] iil(C«LT, *HJ6^©oaS0KgP4 
1T(4. 3SIIIKH54 l^MWWWRBrefctt^S-n- 
KHJSI4 2 (NMOSh5>-^^Q42. (^CO*^® 
fit ) T"M»£ftft 5 -n- K«atId0tfflh.ft . ~ coy 
5-0-K««Idtt, *iSMLp, LncO^^Stffij; 0^ 
^t«NMOSN5yy^m Q43cO*>-JgijT;*rSE 

<i**a«r*4 iia[Hissa34 1 nwms 

Tl tC» o T WKttLp . LnCSIth. 4 ttSS^ 4HSSBIKDN1 
-DMnT'jg» $ *l ft BMMEei sCgfcb ott B M (CS£ 
fiffifil fcrfc* $ n^rif v* % fa y x - d - HttsSEi dgfStft. 

B/h£<frft. 

[0127] *<7)*SJIL 016 fcjjcrr 5— n— H 
4 2»^U^iac. 3-jISE[I]&DMlM)Mn<?)}I3£B# 

iatDP36*«j»-r 4<ok«- lt , *mffl&mcoy $ -o- 

K0K4 2£flM.fcjB£[Ift«4 Hi. 01 5(1^4 

3 tC#®ffi[U!&DMl— DMnO®?ffiB$^tDP{i|5l-i: =5:4 . 
[0128] .icDcfc 3 (c. *XM0Bfltfc: JfUJf. * 1 H 

SftJgffi^ia^D^T . r S -n- KH8&4 2 SriSWi 

ft c fc . o •/ ? m^cKco-j ••/ f-zwm-? 

[0129] ( m 8 SH«g ) ^^BfliOSI 8 ggf&BJRfc: 
o^THl 7fc:fl!oTtJWi-*ft. ft. #»6ff#Stfi. mi 
iB»7 36M0B»T*iJWijLfc*' 5-d- K0B4 2#ffi* 

[ o 1 3 o ] 01 7ii. ^mmmcovi-a- h@k 

4 4<oEB&ia£jjrr. ft. swrasi. M7mw&mt 

■rt. 

[0131301 7(C*3UT. ^5-a-HH]S&44 
(4. ffii&fflcONMOS h7>^^Q4icoy-xicSfl: 
SEEISS $■ «|J&-f ft N M O S h 7 >- ? Q44 £ tfr L T M 
mm.nlZWM%tlX^&. NMOS h^y>>X^Q44tO 
y-h(i. «8S*iJWe^SG*A*f ft. fcaMMWl-tSG 
(4. NMOSh7>'v : X^Q44c0hl'^>'^3g. BP*>. 

K*i6Id£»r ftfi-^T* ft . «SHiiJ»£ 
-5f-SG(4. SDRAM lrtfO0^L&^rt$[IIgrc*£j££ 
ixft. 

mowmzMz-x . ys.-'ci-FWMidzm&x'Z. «t 

0 Sff g<0|*]g|57 a .y ? ft-f-CK *£j£-r ft i: #T § . 
WW ? o -y ? ff-f-CKcO y * - *r fflftlH- ft £ t tfX' § 



ft. 

[0133] ( m 9 mmrnm > *?&hj§<o3i 9 ussff^ic 
ov^t0i 8SV01 9c«!-3rttWft. ft. 
man . y=-a-F ms&tzfflufib ft **>awNc 
ov^-c^-rft. 01 8tttmmmm?>n-n-v® 

S&4 5coi3S§0Sr^L. H®»4 5(iJiJ7JSP 

4 6 i:f6fia54 7 ^fil^T^ft . 

[0 1 34 ] 6(4. PMOS h^>v : X^Q50 

t NMOS ^7>'i''X^Q5l5:^li.TV^ft. PMOSh 

it. V-*J45HSW4 7fc:«Sll3iVO*ft. PMOSh 
5 > 7 Q50CO y- h {4fJ fflii-f-I NZ $r A^3 ~t ft . NM 

0 5 h 9 >^*X^Q51^)V-^{i(S«(i«E«aRVSSt:fif 
ag^ix. F^Vtt«JK»4 7l=JJMS$iVC^ft. NM 
OS h7y^^Q5lcoy- htifflWf-^-INX^A^-r 
ft. 

[0135] MIBii^[llS§g|54 1 *^^{^8l§lT2lC^ft 
t. WWfi-f-INZtlLU^fc^rO. *J»S-^INX{4HU 
^t^rft. ftot, iiMIllSSgE4 1 coftftStoSJEig 
SSDMn*^^^ n -y ^ fi#CLKn#iii;f3 §ilft t . P M 
OS hJyiSXfQSOBX/NMOS h 7 > : JX?<±5W* 
>'U-e<0*>'*fM8»4 7{=aj*-fft. O^O. PMO 
S h^y^'X^QBOJiHlx^^ff-^-g.^ NMOSb5 

y ^ ^Q51(4 L W^UO«#SrfaS» 4 7 fcffi^-r 
ft. 

[0136] ^«§P4 7(4. m%tm (*mmmmx'te4 

ffl) cr>mmm.^>4 W\*-^@!54 7a~4 7dtKfll 
j£$*lT^ft. V/n'-^@S&4 7 a~4 7 d(4. * 
tlUtHIKfltEgTftoT. HI&litSfflcONMOS byy 
~JX ?Q52 , Q53 . JtmafflcDN M OSf7>y'X ^Q5 
4. S.ySfit4'3 : 5:ft2ffliDmwRl^*LT^ft 0 -et 
T. Wk<?>4 ?0g&4 7 aiONMOS h5y-/*^ 

^Q52C0y— KiHUlENMO S h ^^^.X^QSli 7 ) FU-^ 
V(Cgf^$^TV»ft. X. ^DStfO^f >/S-^[B]S§4 7 a 
tONMOS F9>'v : X^Q53coy-F(4HuiePMOSF 

[ 0 1 3 7 ] X. 13JSC0^ V>^—?m&4 7 aCOttJTjS 
2g(7)'<>'yA"-^IfflK4 7bcOA7JS^. 2©<7W 

4 7 ccOA7J^. 3S«50^f >vs-^[B]S§4 7 c 

cOttiTJ^tft^gcO-f y/N'-^0SS4 7 dcOA7]«^ 

fcoHkosajgii. rafflfc«rft«t5(=«ttsnTv^ft. 
(4. aaat^fti^KjStt^ii-c^ft. 

[0138] ftoT. WSO-f >-A-^H18S4 7 aco— 
^TOA^SSS^ (NMOS F5>'> ? X^Q52C0y-F ) IZ 
LK;k ffi^-cOA^ffi^ (NMOS h5>->-'X^Q53 
coy- F ) IZH l/'OKiOfimAti t . iKStfM > 
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ti. zcovmtf&m&oM >j<-7®$&4 7 d &xm 

< . LT, «*R*5>f W<-*a»4 7 dtf>£>tB7tfi 
>*—9Wlt41 alZmakKehJ:olzmWi2tlX^& 

tua«Jo>f^N*-^ig»4 7a{iR^»frr*. *j 
<- * 0SS4 7 b tfmmit l . c 

>f y^'-^®S&4 7 d 2T1^< . £lft. &«S54 7 Jii 

[0 1 3 9] X. #^ WN'-^IUS§4 7 a— 4 7 d C0?£ 
«flgfflc7)=g-NMOSh7>-^^Q54«0>-*-htC{±, -f 

®@S§a54 l*W»^»r B 1T2C<4HK;U. »fB8©n 
tc«4LK^i:^-|>^t-*|). ft. dco-f*- 771^1 
^kfiriEWflMI^INZ, INX14. EKsLfcv^S-IWIIP 

0»tc-c£j£$*L*. i<o^s-M»EiBi4. fna^sc 

GM&KLTfcJ:^. S3i0SSa54 l <r>mk®.<r> 

mmmmnnfrt>9i-gii7 u y ?ft-^cLKn#aj7i 3*ut3i 

9EliIKffi4 1 **#i&f13f I3JT2CA6 k . *-7/um*T 
<t> BLlflMfflHS-f-I NZ , I NXUg-ca ^MOSb7V^^ 
Q50, Q51, Q54*i5r>-§iX^. lot, 4 7 (4S& 

si»ff .oil 2S£mf&S54 1 A^Hbf^a 

IBIT2t (4 . ^ 5 - n- H 0f & 4 5 tii&ft L R ^ 5 - a - 

[0141] ^U, . affi@S§gP4 1 CO^JSO 

jlffilaiaDHitcfrfc^rf <1-^CLK0#A7J Sft 

T>IffilIlS&gff4 1 *^6f^»ilSITHCAS k . 4 *-7VH3 

?Q50, Q51, Q54^3T7$nS. ZCVMO S b y y=JA 
?Q50, Q51, Q54tfD3f7fc:a-^^r, $HSff4 7(4^*1 
•ftf^iffjh-ri. oil a®0«5gP4 l j&qttfBWlsri 
fctt. ^S-n-HE]»4 5t4ff±U|3|^S-Iil»4 5 

[0142] Z?) 4 5 tc. *30tfl9tt£ .kiitf. 3S7H 

*B$BkiaiaK=. 4 os««<7)i*ia5^D yrm^MZS. 

Z k . flgB? O -y ?ff -^-CKO^' -y :?-£*rp 

ioi43]». *Bj«iat<wgjiw4, ±sz&mmm 
o±mmmmm^mmmm^ 3b, 40. 41 (4. 10 

^h^7 0v?ft-vCLK£A?jU #S5ElflJS&DMl~ DMn 
^oTl^l-gP^D-y^fi^aK^aji^^. 019 
t=ijr*\ fflffl^SP^n y^ft-^CLKZ, CLKX£A7JL. IS 
ffl^UfP^a y^ft-^CLKZ, CLKX£jIg3-li:4«ffi[II» 



&4 8tJEfflLT&4t\ 
[0144] 01 9£jjrfS?§0&S!4 

M®[HlS§4 9a, 4 9b. 49c. 4 9d-li. 
<r>4>rt-9<m!kfrbtch. «-iiMlHlSS4 9a, 4 9 
b, 49c. 4 9d-(l HKjtiifSfflcONMO S h 5 > 
^'X^Q61. Q62„ ^t^ffl^NMOS h9>^'X?Q6 

t. #Sffil3SS4 9 a . 4 9b. 49c 4 9d-f§]<Z> 
ffi k A:fi«m4 [Hlffi k 4 4 d £ v » 

tc{4. «rlEx^>A>ffi^SB*«A*Siir^ft. i^i. ft 
?tRLl{4PMOS hyyi/XfX K)%&#lsyb 5 5- 
[3KT«^LTt4W 

[ 0 1 4 5 ] O02 0 <C^-f4 p 2O£0^ 1 at^» 
2gm^f^^-7x-X|H]SS4 9 a. 4 9b$rfS(tT. 
ffl«»iI/0-Y>-^-7x-X(t^dDQX. dDQXSr^Bfe-r 
S4aCU;SDRAM4 9^lEfflLTi>4^. ZCT>i% 
<Waw«H«^A^<-v7r 3dtJ3V^T. fflllJg 
>-^-7x-Afl^-dDQX, dDQX^itKLT 1 O 
<^WKI/D>f>'^-7x-X«^S4j«LT ! PJSg|SIK» 
3e^tB7J-f4. X. ?n'y?A*<,7T3ali, ffi 
^a^O-y^d-f-CLKZ, CLKX^ATJL. ffl^hSP^U 
•y^fl-^CLKZ, CLKX^Jt^L. 1 o >y ^fi^- 

[0146] OJJE^JUBfflrCtt. ^-f 5 >7m^5&k 
m%£D L LEI»3<0«R-f x-XtUif§3 c K 
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